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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an acrylic gel coating composition capable of forming gel coating layer with 
excellent weatherability and impact resistance, postprocessability and curability as well. 

SOLUTION: This acrylic gel coating composition essentially comprises a total 100 pts. mass of (A) 30-94 pts. mass 
of a mono (meth) acrylic ester monomer, (B) 5-40 pts. mass of a polymer or copolymer with a weight-average 
molecular weight of 5,000-90,000 and Tg of 60-90° C obtained mainly from a (meth) acrylic alkyl ester and (C) a 
crosslinking agent having in the molecule at least two radical-polymerizable double bonds. The 2nd objective 
laminate having a gel coating layer formed by curing the above composition is provided. The other objective method 
for producing a molded product having a gel coating layer formed by curing the above composition is provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] monochrome (meta) — acrylic ester — a monomer — ( — A — ) — 30 - 94 — mass : — the section — 
weight average molecular weight — 5,000 - 90,000 — glass transition temperature — 60 - 90 — degree C — it is 
(meta) — an acrylic acid — alkyl — ester — a principal component — ****** — obtaining — having — a polymer 
— or — a copolymer — ( — B — ) — five - 40 — mass — the section — and — a molecule — inside — two — a 
piece — more than — a radical polymerization — a sex — a double bond — having — a cross linking agent — ( — 

C — ) — one 30 — mass — the section — [ — let the sum totals of (A) - (C) component be the 1 00 mass 

sections.] The acrylic gel coat constituent characterized by containing as a principal component and changing. 
[Claim 2] The acrylic gel coat constituent according to claim 1 using with a molecular weight of less than 1 000 
urethane poly (meta) acrylate (C1) and with a molecular weight of 2000 or more URETANJI (meta) acrylate (C2) at 
least as a cross linking agent (C). 

[Claim 3] The layered product characterized by carrying out the laminating of the gel coat layer which stiffened the 
acrylic gel coat constituent according to claim 1 or 2, and a fiber-reinforced-plastics layer or a resin layer, and 
changing. 

[Claim 4] The manufacture approach of mold goods of having the gel coat layer characterized by making metal mold 
applying and hardening an acrylic gel coat constituent according to claim 1 or 2, forming a gel coat layer, and 
forming a fib er-reinforced-pla sties layer or a resin layer on this gel coat layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of mold goods of having the acrylic gel 
coat constituent suitable for formation of a gel coat layer, the layered product which has the gel coat layer which 
stiffened this constituent, and the gel coat layer which stiffened this constituent. This invention is useful in the field 
of the fiber-reinforced-plastics mold goods by which an outdoor use is carried out, for example. 
[0002] 

[Description of the Prior Art] Conventionally, fiber-reinforced-plastics mold goods (it is hereafter described as FRP 
mold goods) are widely used for the hull for small marine vessels, the components and the body of a machine 
product, the chair of a park or a station, the large-sized water tank, etc. Generally, these FRP mold goods form the 
gel coat layer which serves as a sheathing material after shaping, carry out several layer laminating of the ingredient 
which consists of laminate resin and glass fibers, such as an unsaturated polyester resin, vinyl ester resin, and 
acrylic resin, on this layer to the metal mold front face for molding produced from timber, a metal, resin, etc., make it 
harden it if needed, and are obtained by unmolding. It is common to be spray spreading, brush coating, or a method 
of applying other, to apply a gel coat constituent to the thickness of 0.1 -1mm on metal mold, and to make it harden 
as an approach of forming a gel coat layer here. 

[0003] Moreover, as an option, after forming a gel coat layer on metal mold by the above-mentioned approach, set 
rear-face metal mold by this, and pour into the opening the hardenability constituent which consists of an 
unsaturated polyester resin etc. and various bulking agents, it is made to carry out heat hardening, and there is also 
the approach of unmolding. 
[0004] 

[Problem(s) to be Solved by the Invention] FRP mold goods have irregularity on a front face, because uses many 
glass fibers etc., and since they are not smooth, a problem is in a fine sight and they tend to get damaged. Then, for 
the purpose of the ornament of mold goods, protection, the improvement in a fine sight, etc., as mentioned above, a 
^gel coat layer is formed. Generally as resin for forming this gel coat layer, the unsaturated polyester resin is used 
for many years. However, if weatherability is inferior in this unsaturated polyester resin and it is exposed to the long 
duration outdoors, lowering of appearances, such as discoloration, milkiness, a crack, and a chalking, will generate it 
comparatively for a short time. Therefore, when using for the FRP mold goods which carry out an outdoor use, the 
device for improving weatherability, such as using various kinds of additives, is needed (JP,1 0-791 8,A, JP.11- 
171942.A, etc.). 

[0005] On the other hand, since acrylic resin excels [ resin / the / itself ] in weatherability, if a gel coat layer is 
formed using this, the thing excellent in weatherability will be obtained. However, as a function of a gel coat layer, 
not only weatherability but shock resistance and post-processing nature are important And since acrylic resin is 
inferior to shock resistance, if a proper cross linking agent is not used, post-processing nature, such as cutting by 
drilling by the drill or the cutter, will be inferior, for example. 

[0006] The object of this invention is to offer the manufacture approach of mold goods of having the acrylic gel coat 
constituent which can form the gel coat layer which was excellent in weatherability and was moreover excellent also 
in shock resistance, post-processing nature, and hardenability, the layered product which has the gel coat layer 
which stiffened this constituent, and the gel coat layer which stiffened this constituent. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for doing the 
dramatically excellent effectiveness so by using the acrylic resin which is excellent in weatherability, and adopting a 
specific presentation, as a result of inquiring wholeheartedly that the above-mentioned object should be attained. 
[0008] Namely, the monochrome (meta) acrylic ester monomer (A) 30 - 94 mass sections, and weight average 
molecular weight of this invention are 5,000-90,000. the polymer obtained considering the acrylic-acid alkyl ester 
whose glass transition temperature is 60-90 degrees C (meta) as a principal component, or (Copolymer B) 5-40 — 
mass — the section — and let the sum totals of a cross linking agent [ which has two or more radical 
polymerization nature double bonds in a molecule ] (C) 1 - 30 mass sections [(A) - (C) component be the 1 00 mass 
sections. ] It is the acrylic gel coat constituent characterized by containing as a principal component and changing. 
[0009] Furthermore, this invention is a layered product characterized by carrying out the laminating of the gel coat 
layer which stiffened the above-mentioned acrylic gel coat constituent, and a fiber-reinforced-plastics layer or a 
resin layer, and changing. 
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[0010] Furthermore, this invention is the manufacture approach of mold goods of having the gel coat layer 
characterized by making metal mold applying and hardening the above-mentioned acrylic gel coat constituent, 
forming a gel coat layer, and forming a fib er-reinforced-pla sties layer or a resin layer on this gel coat layer. 
[001 1] In addition, in this invention, "an acrylic acid (meta)" means a methacrylic acid and/or an acrylic acid, and 
"acrylate (meta)" means methacrylate and/or acrylate. 
[0012] 

[Embodiment of the Invention] The monochrome (meta) acrylic ester monomer (A) used for this invention is a 
component which dissolves a polymer or a copolymer (B), adjusts the viscosity of a gel coat constituent, and 
functions as a reactant diluent for making paint workability proper, and gives good hardenability, weatherability, 
surface hardness, etc. to a gel coat layer. 

[0013] As an example of a monochrome (meta) acrylic ester monomer (A) A methyl acrylate, an ethyl acrylate 
(meta), acrylic-acid (meta)-n-propyl, (Meta) Acrylic-acid isopropyl, acrylic-acid (meta)-n-butyl, (Meta) The ester of 
C1 - C18 alkyl of acrylic acids (meta), such as acrylic-acid-t-butyl and 2-ethylhexyl acrylate (meta); (meta) 
Acrylic-acid hydroxyethyl, (Meta) Hydroxyl-group content (meta) acrylate, such as acrylic-acid hydroxypropyl and 
acrylic-acid (meta) hydroxy butyl; (meta) Acrylic-acid dimethylaminoethyl, (Meta) Nitrogen content (meta) acrylate, 
such as an acrylic-acid diethylamino ethyl; (meta) Metaglycidyl acrylate, (Meta) Functional-group content (meta) 
acrylate, such as acrylic-acid tetrahydrofurfuryl and acrylic-acid (meta) mol HORIRU; (meta) (Meta) Alicycle mold 
(meta) acrylic ester [, such as acrylic-acid isobornyl and acrylic-acid (meta) cyclohexyl, ]; etc. is mentioned. Among 
these, the methyl acrylate (meta) from a viewpoint of the solubility of a polymer or a copolymer (B), the paint 
workability of a gel coat constituent, hardenability, and the weatherability of a hardened material, an ethyl acrylate 
(meta), acrylic-acid (meta)-n-propyl, acrylic-acid (meta) isopropyl, acrylic-acid (meta)-n-butyl, acrylic-acid (meta)- 
t-butyl, 2-ethylhexyl acrylate (meta), etc. are desirable. These may use one sort independently and may use two or 
more sorts together. 

[0014] (A) The amount of the component used is 30 - 94 mass section to a total of 100 mass sections of (A) - (C) 
component. The viscosity of a gel coat constituent becomes [ this ] high under in 30 mass sections, and the surface 
hardness of the gel coat layer which paint workability fell and hardened falls. On the other hand, if this exceeds 94 
mass sections, the viscosity of a gel coat constituent will fall, and it will be easy to produce **** in the paint to the 
vertical plane of metal mold etc., and hardenability will fall. (A) As for especially the amount of the component used, 
it is desirable that it is 50 - 85 mass section. 

[0015] By 5,000-90,000, the weight average molecular weight used for this invention the polymer or copolymer (B) 
obtained considering the acrylic-acid alkyl ester whose glass transition temperature is 60-90 degrees C (meta) as a 
principal component Adjustment of the paint workability of a gel coat constituent, the improvement in hardenability, 
the improvement in endurance of a paint film, It is the component which takes effect to prevention of lifting by the 
monomer contained in the constituent (it is hereafter described as a laminate resin constituent) for carrying out 
laminating formation of a fib er-reinforced-p la sties layer or the resin layer on a gel coat layer etc. 
[0016] When the weight average molecular weight of a polymer or a copolymer (B) is within the limits of 5,000- 
90,000, effectiveness is acquired in respect of the paint workability of a gel coat constituent, hardenability, lifting 
prevention, etc. Hardenability falls [ weight average molecular weight ] less than by 5,000, and lifting also tends to 
break out. On the other hand, if weight average molecular weight exceeds 90,000, paint workability will fall. As for 
especially this weight average molecular weight, it is desirable that it is 10,000-85,000. 

[0017] When the glass transition temperature (it is hereafter described as Tg) of a polymer or a copolymer (B) is 
within the limits of 60-90 degrees C, effectiveness is acquired in respect of the improvement in hardenability, lifting 
prevention, etc. Hardenability falls [ Tg ] at less than 60 degrees C, and lifting also tends to break out On the other 
hand, if Tg exceeds 90 degrees C, viscosity will rise and paint workability will fall. 

[0018] A polymer or a copolymer (B) obtains acrylic-acid (meta) alkyl ester as a principal component, and is just 
dissolved in a monochrome (meta) acrylic ester monomer (A). Specifically as acrylic-acid alkyl ester used for the 
radical polymerization for obtaining a polymer or a copolymer (B) (meta), what was previously listed as an example of 
a monochrome (meta) acrylic ester monomer (A) is mentioned. Any of various kinds of approaches learned from 
before, such as a bulk polymerization, solution polymerization, a suspension polymerization, and an emulsion 
polymerization, are sufficient as the polymerization method of these monomers. Moreover, in case a copolymer is 
manufactured, it is usable in various kinds of monomers, such as monomers other than a monochrome (meta) acrylic 
ester monomer (A), for example, styrene, vinyltoluene, and acrylonitrile (meta). 

[0019] (B) The amount of the component used is 5 - 40 mass section to a total of 100 mass sections of (A) - (C) 
component. The hardenability of a gel coat constituent falls [ this ] under in 5 mass sections, and it becomes easy 
to generate lifting. On the other hand, if this exceeds 40 mass sections, the paint workability of a gel coat 
constituent will fall. (B) As for especially the amount of the component used, it is desirable that it is 10-30 mass 
section. 

[0020] Moreover, to the gel coat constituent of this invention, the polymers or copolymers other than a polymer or a 
copolymer (B) can be added within limits which do not spoil the effectiveness of this invention. As such (**) a 
polymer, styrene / butadiene copolymer, a vinyl chloride / vinyl acetate copolymer, cellulose-acetate-butylate resin, 
an epoxy resin, etc. are mentioned, for example. 

[0021] The cross linking agent (C) which has two or more radical polymerization nature double bonds in the molecule 
used for this invention is a component which gives good hardenability, thermal resistance, surface hardness, etc. to 
the stiffened gel coat layer. 
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[0022] As an example of a cross linking agent (C), oligomer system cross linking agents, such as a Pori (meta) 
acrylate system cross linking agent of alkyl polyhydric alcohol, and an urethane (meta) acrylate system cross linking 
agent, polyester (meta) acrylate, epoxy (meta) acrylate, are mentioned. Especially, urethane (meta) acrylate is 
desirable. 

[0023] As an example of the Pori (meta) acrylate system cross linking agent of alkyl polyhydric alcohol Ethylene 
GURIKORUJI (meta) acrylate, 1, 3-butylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, 
TORIECHIRENGURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, tripropylene GURIKORUJI 
(meta) acrylate, Hexane JIORUJI (meta) acrylate, neopentyl GURIKORUJI (meta) acrylate, TORIMECHI roll pro 
pantry (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol PENTA (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, isocyanuric acid tris [ethyloxy (meta) acrylate], etc. are mentioned. 
Especially, ethylene glycol dimethacrylate and neopentyl glycol dimethacrylate are desirable in respect of 
hardenability and weatherability. 

[0024] The urethane poly (meta) acrylate which was made to carry out the addition reaction of the organic poly 
isocyanate which has two or more isocyanate radicals in a molecule, and the monochrome or Pori (meta) acrylate 
containing a hydroxyl group, and manufactured it as an example of an urethane (meta) acrylate system cross linking 
agent is mentioned. 

[0025] In especially this invention, it is desirable that molecular weight uses less than 1000 urethane poly (meta) 
acrylate (CI) at least as a cross linking agent (C) from the point which raises the post-processing nature of FRP 
mold goods. This urethane poly (meta) acrylate (C1) carries out the addition reaction of the organic poly isocyanate 
which has two or more isocyanate radicals for example, in a molecule, and the monochrome or Pori (meta) acrylate 
containing a hydroxyl group, and can manufacture it. 

[0026] Furthermore, it is still more desirable that molecular weight uses [ molecular weight ] together 2000 or more 
URETANJI (meta) acrylate (C2) with less than 1000 urethane poly (meta) acrylate (C1) as a cross linking agent (C) 
from the point which raises the shock resistance of FRP mold goods. Moreover, it is also desirable to use as a cross 
linking agent (C) combining urethane (meta) acrylate (C1), URETANJI (meta) acrylate (C2), and the Pori (meta) 
acrylate of alkyl polyhydric alcohol. 

[0027] Molecular weight 2000 or more URETANJI (meta) acrylate (C2) For example, the organic poly isocyanate 
which has two isocyanate radicals in a molecule, The first stage reaction of the long-chain diols, such as alkylene 
glycol, polyester diol, and polycarbonate diol, is carried out, and molecular weight compounds the polymer which has 
a NCO radical at the 2000 or more ends. Subsequently as a second stage reaction The addition reaction of the 
monochrome or Pori (meta) acrylate containing a hydroxyl group is carried out to the NCO radical of an end, and it 
can manufacture. These reactions can perform a component easily using tin system catalysts, such as the catalyst 
used for a general urethane reaction, for example, JIRAURIN acid di-n-butyl tin etc., by carrying out mixed stirring 
at the temperature of 80 degrees C from a room temperature. Moreover, these reactions can be performed to a 
non-solvent or isocyanate also in an inactive solvent or a monomer. 

[0028] As an example of organic poly ISOSHINETO which has two or more isocyanate radicals, 2, 4-tolylene 
diisocyanate, 2, 6-tolylene diisocyanate, diphenylmethane -4, 4'-diisocyanate, dicyclohexyl methane -4, 4'-G 
SOSHINETO, hexamethylene G SOSOANETO, tetramethyl xylylene diisocyanate, isophorone diisocyanate, etc. are 
mentioned into the molecule used in order to manufacture an urethane (meta) acrylate system cross linking agent. 
Moreover, these compounds, an adduct compound with water, trimethylol propane, etc., the amount anulus-ized 
compound of three, etc. are mentioned. Isophorone diisocyanate, dicyclohexyl methane -4, 4-G SOSHINETO, and 
tetramethyl xylylene G SOSHINETO are [ among these ] desirable especially from a weatherproof point. Moreover, 
especially as isocyanate used in order to manufacture a component (C1) and (C2) a component, dicyclohexyl 
methane -4, 4-G SOSHINETO, and isophorone diisocyanate are desirable. 

[0029] (C2) As the long-chain diol used in order to manufacture a component, i.e., a diol compound which has two 
hydroxyl groups, a polyether polyol compound, a polyester polyol compound, etc. can be used. As this polyether 
polyol compound, polyalkylene glycols [, such as a polyethylene glycol, a polypropylene glycol, a polytetram ethylene 
glycol, and a polyhexamethylene glycol, ]; or polyether polyol; which adds alkylene oxjde (ethyleneoxide, propylene 
oxide, tetrahydrofuran, etc.) to polyhydric alcohol (ethylene glycol, propylene glycol, 1 ,3-butanediol, etc.), and is 
obtained is mentioned, for example. As a polyester polyol compound, for example Polybasic acid (a phthalic acid, 
isophthalic acid, a tetrahydrophtal acid, a succinic acid, a maleic acid, boletic acid, an adipic acid, a sebacic acid, 
TORIMETTO acid, etc.) or the anhydride of those, Polyester polyol; obtained by the condensation reaction with 
polyhydric alcohol (ethylene glycol, propylene glycol, 1 ,3-butanediol, etc.) Or polyester diol; obtained by the reaction 
of polyhydric alcohol (same as the above), and an epoxy compound [car Jura-E (trade name), n-butyl glycidyl ether, 
allyl glycidyl ether], etc. and polybasic acid (same as the above) is mentioned. Especially in this, the point of 
flexibility, hardenability, and paint workability to a polytetramethylene ether glycol is desirable. 
[0030] As an example of the monochrome containing a hydroxyl group used in order to manufacture an urethane 
(meta) acrylate system cross linking agent, or Pori (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl 
(meta) acrylate, 4-hydroxy butyl (meta) acrylate, an epsilon-caprolactone-beta-hydroxyethyl (meta) acrylate 
addition product, pen TAERISURITORUTORI (meta) acrylate, etc. are mentioned. Among these, the point of 
reactivity and profitability to especially 2-hydroxyethyl (meta) acrylate is desirable. 

[0031] The amount of the cross linking agent (C) used is 1 - 30 mass section to a total of 100 mass sections of (A) 
- (C) component. Hardenability falls [ this ] under in 1 mass section, and the good weatherability as FRP mold goods 
is not obtained. On the other hand, if this exceeds 30 mass sections, the viscosity of a gel coat constituent will 
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increase, paint workability will fall, and it will further become easy to generate lifting. As for especially the amount of 
the cross linking agent (C) used, it is desirable that it is 2 - 26 mass section. 

[0032] Moreover, when using together URETANJI (meta) acrylate (C2) by request, using urethane poly (meta) 
acrylate (C1) as a cross linking agent (C) (A) — criteria [ sections / of - (C) component / a total of 100 / mass ] - 

- carrying out — a component (CD — 2-30 mass section and a component (C2) — **** for 0-28 mass sections 

— things — desirable — a component (C1) — 2-26 mass section and a component (C2) — **** for 0-24 mass 
sections — things are more desirable. 

[0033] In the acrylic gel coat constituent of this invention, an ultraviolet ray absorbent and light stabilizer-proof can 
be added at a rate of arbitration if needed. 

[0034] As an ultraviolet ray absorbent, for example 2-hydroxy-4-methoxybenzophenone, A 2-hydroxy-octyloxy 
benzophenone, a 2-hydroxy-4-decyloxy benzophenone, 2-hydroxy - 4, a 4-dimethoxy benzophenone, 2-hydroxy - 
2-hydroxy benzophenone derivative;2-(2'- hydroxy-5'-methylphenyl) benzotriazols, such as 4 and a 4-dibutoxy 
benzophenone, 2-(2 - hydroxy-3', 5-JITA challis buthylphenyl) benzotriazols or these halogenides; phenyl SARISHI 
rate and p-tertiary eve CHIRUFENIRUSARISHI rate; etc. is mentioned. These are independent or may use one sort 
combining two or more sorts. 

[0035] As light stabilizer-proof, for example Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, Screw (1, 2, 2, 
6, and 6-pentamethyl-4-piperidyl) sebacate, 1 — [2— [3— (3 f 5-G t-butyl-4-hydroxyphenyl) propionyloxy] ethyl]-4-[3- 
(3, 5-G t-butyl-4-hydroxyphenyl) propionyloxy]-2, 2 and 6, and 6-tetramethylpiperidine — 4-benzoyloxy - 2, 2, 6, 
and 6-tetramethylpiperidine etc. is mentioned. These are independent or may use one sort combining two or more 
sorts. 

[0036] Moreover, to the acrylic gel coat constituent of this invention, in order to raise the hard facing nature at the 
time of room temperature setting, paraffin wax can be added at a rate of arbitration. As for the melting point of 
paraffin wax, it is desirable that it is 40-80 degrees C. 

[0037] In order to stiffen the acrylic gel coat constituent of this invention, the well-known redox catalyst by the 
combination of a polymerization initiator and an accelerator is used. As the polymerization initiator, diacyl peroxide, 
alkyl peroxide, ketone peroxide, etc. are mentioned, for example. Among these, diacyl peroxide is desirable and 
especially benzoyl peroxide is desirable. As an accelerator, an aromatic series tertiary amine is desirable. As the 
example, an N.N-dimethylaniline, N, and N-dimethyl-P-toluidine, N, and N-diethyl-P-toluidine, N, and N-JI 
(hydroxyethyl)-P-toluidine, N, and N-JI (hydroxypropyl)-P-toluidine etc. is mentioned. These are independent or 
may use one sort combining two or more sorts. 

[0038] In the acrylic gel coat constituent of this invention, other various additives can be added if needed. For 
example, organic pigments, such as inorganic pigments, such as polymerization inhibitor, such as a silane coupling 
agent for raising adhesion with a laminate resin constituent, an anti-oxidant, and hydroquinone, a defoaming agent, a 
leveling agent, a thixotropic grant agent, chromic oxide, red ocher, and ferrous oxide, and a copper phthalocyanine 
blue, a sedimentation inhibitor, etc. can be added at a rate of arbitration. Moreover, for example, flexibility can be 
given to an acrylic gel coat constituent, or chlorinated paraffin system plasticizers, such as a phthalate ester 
plasticizer, a phosphoric ester system plasticizer, a polyester plasticizer, and various kinds of chlorination normal 
paraffin, etc. can be added at a rate of arbitration for the purpose of reducing the contraction at the time of 
hardening of a constituent, and contraction stress. 

[0039] The gel coat layer of the outstanding property can be formed by applying the acrylic gel coat constituent of 
this invention, and stiffening this. Especially the thing for which this hardened gel coat layer, and a fiber-reinforced- 
plastics layer or a resin layer is used as a layered product which carries out a laminating and changes is dramatically 
useful. 

[0040] As for the mold goods which have such a gel coat layer, it is desirable to manufacture by making metal mold 
apply and harden the acrylic gel coat constituent of this invention by the well-known approach, forming a gel coat 
layer, and forming a fiber-reinforced-plastics layer or a resin layer on this gel coat layer. 

[0041] About a fiber-reinforced-plastics layer or a resin layer, there is especially no limit and various kinds of 
ingredients and formation approaches which are learned conventionally can be used. For example, using the 
ingredient which consists of fibrous reinforcing materials and laminate resin, such as a glass fiber, the number 
laminating of requests of this is carried out, it can be stiffened on a gel coat layer, and the approach of unmolding 
can be used. Moreover, for example, after forming a gel coat layer on metal mold, rear-face metal mold can be set 
by this, a hardenability constituent is poured into the opening, it can be made to be able to carry out heat hardening, 
and the approach of unmolding can be used. 

[0042] Various kinds of radical polymerization nature resin with which the laminate resin to be used is known from 
the former, such as an orthochromatic phthalic-acid system unsaturated polyester resin, isophthalic acid' system 
polyester resin, vinyl ester resin, and acrylic resin, is used. In case an unsaturated polyester resin and vinyl ester 
resin are hardened, it is desirable to add combining metal soap, such as naphthenic-acid cobalt and octenate cobalt, 
a cumene hydroperoxide, methyl ethyl ketone peroxide, etc. 

[0043] As fibrous reinforcing materials, a glass fiber is desirable and can use it with the gestalt of a chopped strand 

mat, a spray roping cross, a Sir fencing mat, etc. These may use two or more sorts together. 

[0044] 

[Example] Hereafter, this invention is not restricted by this although an example explains this invention to a detail 
further. In addition, the "mass section" is meant unless the "section" has special mention in the following 
publications. 
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[0045] The isophorone diisocyanate 1335 section, the methyl-methacrylate (it is described as Following MMA) 789 
section, the JIRAURIN acid di-n-butyl tin (it is described as Following DBTDL) 1.2 section, and the 2,6-di-tert- 
butyl-4-methylphenol (it is described as Sumitomo Chemical Co., Ltd. make, trade name Sumi Reiser BHT, and 
Following BHT) 4 section were added, and it heated to 60 degrees C, and the 2-hydroxypropyl methacrylate 1818 
section was applied to 5L flask equipped with the <synthetic example 1> agitator, the thermometer, the 
condensator, and the bottom funnel of ** for 3 hours, and be dropped at it. Then, temperature up was carried out to 
70 degrees C, the reaction was continued for 3 hours, after checking that isocyanate conversion was 98% or more, 
the reaction was suspended, and the cross linking agent constituent which consists of urethane methacrylate (UA- 
1) 80% of molecular weight 600 and MMA20% was obtained. 

[0046] The polytetramethylene ether glycol 886 section, the MMA687 section, the DBTDL0.69 section, and the 
BHT2.29 section were added to the same 5L flask as the example 1 of the <synthetic example 2> composition, it 
heated in it to 60 degrees C, and the isophorone diisocyanate 445 section was dropped at it over 2 hours. This 
condition was held for 1 hour, and further, the 2-hydroxyethyl methacrylate 273 section was applied for 1 hour, and 
was dropped. Then, temperature up was carried out to 75 degrees C, the reaction was continued for 4 hours, after 
checking that isocyanate conversion was 98% or more, the reaction was suspended, and the cross linking agent 
constituent which consists of 70% (UA-2) of urethane methacrylate system cross linking agents and MMA30% of 
molecular weight 4,500 was obtained. 

[0047] In a <example 1> agitator, a thermometer, and 1L flask with a cooling pipe, as a monomer The MMA65 
section is added. As a cross linking agent The ethylene glycol dimethacrylate 5 section, The cross linking agent 
constituent (synthetic example 2) 20 section containing an urethane methacrylate system cross linking agent (UA-2) 
is added. Furthermore, the defoaming agent (made in [ big KEMI Japan ], trade name BYK-052) 0.5 section, The 
paraffin wax (melting point of 54 degrees C) 0.5 section, N, and N-JI (2-hydroxypropyl)-P-toluidine 0.8 section, 
Adding and stirring the BHT0.025 section, the ultraviolet ray absorbent (product [ made from Johoku Chemical 
industry ], trade name JF-77-P) 0.3 section, and the light stabilizer-proof (Sankyo Co., Ltd. make, trade name 
SANORU LS 765) 0.2 section The methyl methacrylate / n-butyl methacrylate copolymer (MMA/n-BMA=60/40, 
Tg=66 degree-C, Mw=40,000) 10 section was added to ****, and the whole-quantity charge was carried out. Then, 
heat for 2 hours, and it was made to dissolve at 60 degrees C, and cooled, the thixotropic grant agent (product 
[ made from Japanese Aerosil ], trade name Aerosil 200) 1 section and the coloring agent (Mitsubishi Rayon Co., 
Ltd. make, trade name MRT Green 060-1) 10 section were mixed and stirred to the total amount 100 section of the 
above-mentioned constituent, and the acrylic gel coat constituent was obtained. 

[0048] The MMA52.5 section is used as a <example 2> monomer. As a cross linking agent The cross linking agent 
constituent (synthetic example 2) 20 section containing the cross linking agent constituent (synthetic example 1) 
1 2.5 section and the urethane methacrylate system cross linking agent (UA-2) containing an urethane methacrylate 
system cross linking agent (UA-1) is used. As a polymer (**) The acrylic gel coat constituent was obtained like the 
example 1 except having used the methyl methacrylate / n-butyl methacrylate copolymer (MMA/n-BMA=60/40, 
Tg=66 degree-C, Mw=1 4,000) 15 section. 

[0049] The MMA75 section is used as a <example 3> monomer. As a cross linking agent The cross linking agent 
constituent (synthetic example 2) 5 section containing the neopentyl glycol dimethacrylate 10 section and an 
urethane methacrylate system cross linking agent (UA-2) is used. As a polymer (**) The acrylic gel coat constituent 
was obtained like the example 1 except having used the methyl methacrylate / n-butyl methacrylate copolymer 
(MMA/n-BMA=80/20, Tg=84 degree-C, Mw=80,000) 10 section. 

[0050] The acrylic gel coat constituent was obtained like the example 1 except having used the cross linking agent 
constituent (synthetic example 2) 5 section which contains the cross linking agent constituent (synthetic example 1 ) 
1 5 section and the urethane methacrylate system cross linking agent (UA-2) containing an urethane methacrylate 
system cross linking agent (UA-1) as a cross linking agent, using the MMA70 section as a <example 4> monomer. 
[0051] The acrylic gel coat constituent was obtained like the example 1 as a polymer (**) as a cross linking agent 
using the cross linking agent constituent (synthetic example 1)10 section containing an urethane methacrylate 
system cross linking agent (UA-1) except having used the methyl methacrylate / n-butyl methacrylate copolymer 
(MMA/n-BMA=60/40, Tg=66 degree-C, Mw=40,000) 25 section, using the MMA65 section as a <example 5> 
monomer. 

[0052] Using the MMA67 section and the 2-ethylhexyl acrylate 9 section as a <example 6> monomer, using the 
ethylene glycol dimethacrylate 2 section as a cross linking agent, paraffin wax was not used but the acrylic gel coat 
constituent was obtained like the example 1 as a polymer (**) except having used the methyl methacrylate / n- 
butyl methacrylate copolymer (MMA/n-BMA=60/40, Tg=66 degree-C, Mw=40,000) 22 section. 

[0053] As a <example 1 of comparison> (**) polymer, the acrylic gel coat constituent was obtained like the example 
1 except having used the methyl-methacrylate polymer (Tg=105 degree-C, Mw=40,000) 10 section. 
[0054] The MMA25 section is used as a <example 2 of comparison> monomer. As a cross linking agent The cross 
linking agent constituent (synthetic example 2) 10 section containing the ethylene glycol dimethacrylate 20 section 
and an urethane methacrylate system cross linking agent (UA-2) is used. As a polymer (**) The acrylic gel coat 
constituent was obtained like the example 1 except having used the methyl methacrylate / n-butyl methacrylate 
copolymer (MMA/n-BMA=60/40, Tg=66 degree-C, Mw=40,000) 45 section. 

[0055] The polymer (**) obtained the acrylic gel coat constituent like the example 1 as a cross linking agent using 
the cross linking agent constituent (synthetic example 2) 10 section containing the ethylene glycol dimethacrylate 
20 section and an urethane methacrylate system cross linking agent (UA-2) except having not used, using the 



[JP, 2002-220553, A] 



6/8 ^— v 



MMA50 section and the 2-ethylhexyl acrylate 20 section as a <example 3 of comparison> monomer. 
[0056] The MMA65 section is used as a <example 4 of comparison> monomer. As a cross linking agent The cross 
linking agent constituent (synthetic example 2) 20 section containing the ethylene glycol dimethacrylate 5 section 
and an urethane methacrylate system cross linking agent (UA-2) is used. As a polymer (**) The acrylic gel coat 
constituent was obtained like the example 1 except having used the methyl methacrylate / n-butyl methacrylate 
copolymer (MMA/n-BMA=40/60, Tg=50 degree-C, Mw=60,000) 10 section. 

[0057] The acrylic gel coat constituent was obtained like the example 1 except having used the cross linking agent 
constituent (synthetic example 2) 45 section which contains the cross linking agent constituent (synthetic example 
1) 5 section and the urethane methacrylate system cross linking agent (UA-2) containing an urethane methacrylate 
system cross linking agent (UA-1) as a cross linking agent, using the MMA40 section as a <example 5 of 
comparison> monomer. 

[0058] Using the MMA60 section and the 2-ethylhexyl acrylate 20 section as a <example 6 of comparison> 
monomer, the cross linking agent did not use but obtained the acrylic gel coat constituent like the example 1 as a 
polymer (**) except having used the methyl methacrylate / n-butyl methacrylate copolymer (MMA/n-BMA=60/40, 
Tg=66 degree-C, Mw=40,000) 20 section. 

[0059] <Example 7 of comparison> isophthalic acid system polyester (the product made from Country Coloring 
matter, trade name I White #605) was used as a gel coat. 

[0060] <Example 8 of comparison> orthochromatic phthalic-acid system polyester (the product made from Country 
Coloring matter, trade name S gray #1 76) was used as a gel coat. 

[0061] <Assessment> (examples 1-5 and examples 1-6 of comparison) 15cm long, 20cm wide After applying a 
release agent (made in Konishi, trade name UR-430) to a glass plate with a thickness of 5mm, the acrylic gel coat 
constituent 100 section — benzoyl peroxide (the product made from powder AKUZO — ) Added trade name 
KADOKKUSU B-CH50, and 50% two sections of pure parts, applied this with the spray gun (the Anest Iwata make, 
WAIDA 88) so that it might become 0.4-0.6mm coating thickness, and it was made to harden at a room temperature, 
and the gel coat layer was formed. Subsequently, two chopped strand mats (the Nitto Boseki Co., Ltd. make, trade 
name MC-450N) with a magnitude of 1 5x20cm were piled up on this gel coat layer. Subsequently, add the methyl- 
ethyl-ketone-peroxide (Nippon Oil & Fats Co., Ltd. make, trade name par MEKKU N) 1 section to the unsaturated- 
polyester-resin (Nippon Shokubai Kagaku Kogyo Co., Ltd. make, trade name EPO rack G-753PTW) 100 section, 
carry out impregnation of this to a mat, and it was made to harden, and at the room temperature, it was left on the 
1st, it unmolded, and the FRP mold goods (specimen) which have a gel coat layer were obtained. 
[0062] (Example 6) the casting warmed by 50 degrees C — public funds — after applying a release agent (UR-430) 
to a mold, the benzoyl peroxide (KADOKKUSU B-CH50) 2 section was added to the acrylic gel coat constituent 100 
section, with the spray gun (WAIDA 88), it applies, this was stiffened so that it might become 0.4-0.6mm coating 
thickness, and the gel coat layer was formed. Subsequently, two chopped strand mats (MC-450N) with a magnitude 
of 15x20cm were piled up on this gel coat layer. Subsequently, it slushed into this metal mold for casting, and 
hardened and cooled, the compound which becomes the acrylic resin (Mitsubishi Rayon Co., Ltd. make, trade name 
SY-105) 100 section from the calcium-carbonate 100 section, the dimethylaniline 0.2 section, m-toluoyl, and the 
benzoyl peroxide (Nippon Oil & Fats Co., Ltd. make, trade name NAIPA BMT-M) 1 section was unmolded from metal 
mold, and the FRP mold goods (specimen) which have a gel coat layer were obtained. 

[0063] (Examples 7-8 of a comparison) It replaced with benzoyl peroxide (KADOKKUSU B-CH50), and the FRP mold 
goods (specimen) which have a gel coat layer like the case of examples 1-5 and the examples 1-6 of a comparison 
were obtained except having used the methyl-ethyl-ketone-peroxide (Nippon Oil & Fats Co., Ltd. make, trade name 
par MEKKU N) 1 section. 

[0064] (The assessment approach) Assessment of paint workability, hard en ability, lifting, weatherability, warm water- 
proof nature, hardness, bond strength, shock resistance, and post-processing nature was performed about the FRP 
mold goods (specimen) of the examples 1-6 acquired as mentioned above and the examples 1-8 of a comparison. 
The concrete assessment approach is as follows. The assessment result was shown in a table 1 and a table 2. In 
addition, only the part of each assessment was carried out about the examples 1-6 of a comparison. 
[0065] Paint workability: Using the spray gun (WAIDA 88), the condition of the appearance at the time of painting to 
0.4-0.6mm coating thickness by Ayr ** 0.2-0.3MPa was judged visually, and that in which a good thing has "O", a 
cobwebbing, and irregularity was taken as "x." 

[0066] Hardenability: The gel coat layer stiffened at the room temperature for 1 hour was judged by finger touch, 
and what has "O", a tuck, and stickiness in a thing without a tuck was made into "x." 

[0067] Lifting: The appearance of FRP mold goods was judged by viewing, and what has "O" and lifting in a thing 
without lifting was made into "x." 

[0068] Weatherability (gloss retention, color difference): To FRP mold goods, the sunshine weatherometer (Suga 
Test Instruments Co., Ltd. make) performed the accelerated test, and the gloss retention of 1000 hours after and 
the color difference were measured, gloss retention — the Nippon Denshoku Industries Co., Ltd. make — gloss was 
measured by VG-2000, gloss retention was computed according to the formula of "the initial gloss [ of gloss x100/] 
= gloss retention of 1000 hours after (%)", and gloss retention made [ 90% or more of thing ] "**" and less than 50 
thing "x" for "O", and or more 50 less than 90 thing, the color difference (**E) — the Nippon Denshoku Industries 
Co., Ltd. make — change of a color was measured by SE-2000. 

[0069] Warm-water [-proof ] nature: It was immersed in 50-degree C warm water for one month, the appearance 
was judged by viewing, and what has "O", bulging, and fading in that changeless was made into "x." 
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[0070] Hardness: The pencil degree of hardness was measured according to JISK-5400. 

[0071] Bond strength: Sanko electronic lab ERUKO meter 106No1 (the adhesives of an attachment are epoxy 
resins) was used, reinforcement was measured after neglect at the room temperature on the 1 st, and the thing of 
0.5 or more MPas was made into "O." 

[0072] Shock resistance: 300g of loads was dropped from height of 30cm with the E. I. du Pont de Nemours type 
impact tester, the condition of a crack of a gel coat layer was judged visually, and although "O" and a front face 
became whitish about the thing without a crack, the crack made "x" what has "O" and a crack in what is not. 
[0073] Post-processing nature: The hand cutter cut the FRP cast, the visual judgment of KAKE of the edge section 
of a gel coat layer was carried out, and although there were no thing "O" and KAKE without KAKE, they made "x" 
what has "O" and KAKE in what has a notch selectively. 
[0074] 
[A table 1] 
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[A table 2] 
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[0076] "UA-1" in a table 1 and a table 2 and the amount of "UA-2" show the amount (80%) of the cross linking 
agent in the used cross linking agent constituent (UA-1), and the amount (70%) of a cross linking agent (UA-2). 
Moreover, the amount of "MMA" shows the total amount of MMA mixed as a simple substance, and MMA in the 
used cross linking agent constituent (20% or 30%). 

[0077] The code in a table 1 and a table 2 is as follows. "2-EHA": 2-ethylhexyl acrylate "EDMA": Ethylene glycol 
dimethacrylate "NPGDMA": Neopentyl glycol dimethacrylate "BPO (50)": KADOKKUSU B-CH50 "Par MEKKU N": 
Methyl ethyl ketone peroxide. 
[0078] 

[Effect of the Invention] According to this invention, as explained above, it excels in paint workability and 
hardenability, and especially, compared with the conventional unsaturated polyester resin, the gloss retention after a 
weathering test is high, and there is also little change of the color difference, and the gel coat excellent also in 
post-processing nature can be manufactured by using urethane (meta) acrylate together to an acrylic gel coat 
constituent further. Since such effectiveness is done so, the acrylic gel coat constituent of this invention is 
dramatically suitable as one of the ingredients for manufacturing FRP mold goods. 
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100 2 1] *»mi-CfflV>5»T-*^2fla£JLJ-cD^^ 
^B*ttzm«S*«r*i-6*«HRI (C) tt, Rffc:S*fc 

10 0 2 2] -Sgt&flJ (C) ^AftWJ: LTtt, T^A- 

^fisr/u^-vw^y (y>) r^y^h**«ja 

^ fru^v (y*) r^yi/-^««ffl, 

-tvi- <y r^ji/»F, (y ») r? y u 

*v (y y u~ h*5#*bv\ 

[0 0 2 3] T/^^r/^#ffiTyV=3— /WO#y (y^) T 

-;^(^) T^UU-K i,3-^fv^!)a 

(^) T^u-K hllifi/y^Ja- yu^ <y 
y) r^J)l/-f, /nf'l/^JJ =3— /Uv 5 (yy) T 

yyu— b. hr/ntvy^y^-yvv? (yy) ry 
y u— b. -^**^s^*— (^ y) ry y b. 
**'<>"?/utnj (yy> r^yw k by 
>f P ^/ri/^Hj (yy> r^yi/-h, -^vy 
xijxy ;ufb7 (yy) 7^'Ji/-K v-^vy 
xij^y F-^y^ (yy) r^y i^-h, v^yy 

acij^ij h-yu-v^f-y- (y y) ry y b. 4V*sT 
3*/H8fcM* [^/M-*v- (yy) r^y « 

as^tf b-h,*. #^ xfi/^ya-^^^yu 

[0 024] ? uy y (y y) 7^1)1/- h*SBffiffll<0 
J«tt»£: itlt 2 «K>-co-< ys/T*- b£ 

Sr*-r4*«#y-ryvr*-hfc, fcm&zf^irz 

^ey £fcte/-Ky (y y) ry y u~ b 

[0 0 2 5] 4#tr*a&^ld*5l/^'Ctt. FRPjft«n%«>« 
ttIXtt«rW±S*SAd»b, (C) ttt, 

M^i ooo^io^i/^y^y (^) 7^!Ju- b 

(ci) t tJB^ar. fc*w*uv\ r<£>yu 

^>sK» (yy) 7?!)U- b (CI) tt, t*J;ltf, # 

^im^ 2 msk-toy-f j i/r*— hssrw-f «#w?k y 
y) r y y - b t tr«aiKJS**'C»3»-e* s 0 

[0 0 2 6] S €>K1, F R P/«^ia<Op|«*14SrlR)Ji* 
■tirS^b, (C) ttt, ^i^iooo* 

S6co*yy >o-Ky (*y) 7^yw-h (ci) ^ » 

-7*1^2 0 0 0^.1^^1/^^ (yy) T^y V— b 
(C2) «ri»ffl-f 6^tA«5Ete»*LV\ 3£*S#J 



(O tir, ^u-yy (yy) ryyu-b (ci) 

(y y) TV y U— b (C2) t, TA< 
^/^ffiT^rr-yKD^y (^) 7^U-^1^ 

[0 0 2 7] ^-Tfi^2 0 0 OJ^.kGD^uy Vv? (y 

y) r^yu- b (c2) it, Wx.il #*«t>»-r2fl«> 
^vm- h*fc#^5*r*M* y >r y-s/r*- b 
TMuy^y ^-/k -^yx7,r;i/y^/K # y # 

^fi^2 0 0 O^l^ciSiCNCOS^tS^ 

oaic*i»j«r«w-j-**/*fcr4*y (yy) ryy 

y n - yf ^WMiKtfflt^, 

«r«ia^fe 8 o , C(OffiJK"T?jB'&»»-r 5 r. <h T^^tctT 

3 i M*-f y >T b lc^F»tt4*tt* li^e 

[0 0 2 8] (^^) 7^1/-F«M 

f^, 2, 4- by i/>^y->r^- 2,6-mju- 

y^Vi/7^"h, ^>--4, 4' - ^ 

y->T^— b. ^iy^C3^^->;Up<^y-4 f 4' 

y^-b, ^t^fi/y^yy7*-h, fh7 
^Wi/UL/y^ym^K -fy^ay^y 

*s b y ^^n— ^p/N 9 y^i(07^^ Mfc&«rt\ 

Rti^^^e,, ^y^o^y*>7V)\ ^ 
^^D^^c^/vy ^>-4, 4* -v 5 -^ yi/^— b, -^b 
7^f^->y uy^y^-h^u\ ^fc x 
(CD «»*3j:t5 (C2) rfl»S:«ia^afc«>lc:fflv^ 

^y-4,4 , -^y^-l\ /fy*ny^y-y7 
b*W^bv\ 

[0 0 2 9] (c2) f&ft&m&'rztLiibizmx^z&m 

i?*—/u, i-^^2ffl(D7KjSSSr^ri-S> ? ^-- Mk-$ 
sKy^-T-^y *—M\L<§mk t-cn w^^, ?^y 

xfi/y^ija- /K /Ky y°u b-uy^y 3— /K >Ky 

f ^7^fi/y^y-^-/K ^y^-y-yf i^y^y^ 
— a^co/K y r/v-^u-^^y ; fos^tt, r/^ 

^uy^f^ K (^^u-y^-^r^ K, ^Dt'i/y^- 
^rt^ rhytKP77^) fr^ffiT/v^— ^ 
(xfi/y^y^-^ 7"Dt'i/y^ya-/K 1,3 
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Mfc^tti L-ci*. Wx.fi. -f y 

ft; !7^— T^tfVft, ir^i/^, h 'J > ^ h 
ft*) *fctt-t^*«t, #<JliT/^r7-yV (31^- U>- 

it—Asm k(Dffi&Rfc\z±*)'fthftZ#V^xir/\'# 
]} *— ; fc&l^ti. ^fffiTA^— (|a_b) tx#^ 
'Xfrfr* [# — $*»5-E (fSd p d£) , n-^/V^ 

age (ra±) <b^Ric;-j:oT#bn5^y^^'7/^ 
[0030] is- hZkmmffl* 

y 7^!)U-bOfl#«tim 2-kKo 

v'xf/u <^^) r^yv— hftiwtt, -o^y^y 
i — /why y ^— h*as^f e>jx*. ro 

[00 3 1 ] ag«*V (C) cDffifflfttt. (A) - (C) 

a. ^tia* i st«ffl-eii, awftTt, *7tF 

»^Ufi<«4o 5fi«#J (C) GDte/flSte, 2- 

2 6 RftlfP^fc 6 £ t UV \ 

[0032] asa*j (o t lt, v-v^v^y 
o<*) y h (ci) «rfflv\ mmizzv ?\s 

wt, (a) - (o ^^^tn o ommn&mmt l 

T, (CI) J*#&2~3 ORfttt. (C2) j£#£0 
-2 8K*aS^^a^t*5»*b<, (CI) &&t:2 
-2 6fit», (C2) *»*0-2 4RlfflfV^6^ 

[0 0 3 3] *»W^T^ y/W^a- hfi^tCf^ 

»3ft2c*»l*rff 

[0034] mtmm&ni t urti, 2 - 1 k 

1 r*/fls*3t**s'<^/*7=.J >\ 2 - fc Ko^ry- 4, 

4' -v^ h^^y/7x/ >-^c0 2- fc Kp^7«< 
Is/y^J ^ISilW* ; 2- (2'-fc Ka^ri/-5'-^ 
^A^a^/U) -<y/F!J7/^W 2- (2'-bF 



rvMf y 5/u~ K p y >f ^/l^rn^/V* 

y e^v-h ; afc^awf&n*. myiiiwi 

T\ *fcfi2«».hSr»^t)*rfflv^Tfca^ 
[0 0 3 51 ]B*S?3feftli: UTtt, (2, 
2,6,6—7 h 9 * fA?- 4 - b 0 ^ y vvw) ir^- 
K ( 1, 2, 2, 6, 6 -'0*;*9vl'— 4 -b^y 

is /V) ~&s<tr — K 1 - [2 - [3 - (3, 5 t 
--f=f->v- 4 - fc Kn^y7x-;i/) 7 c d 
S/] aL^vw] -4- (3- (3, 5 -5*- t 
4 - fc Ka*'>7*=^) 7 p Pt , t-/^y) - 2, 
2, 6, 6-x h^^^lf^y t?>\ 4 — O^/^/V-i* 
^rt*'- 2, 2, 6. 6 — "T h5*^l/l^<y 

[0 0 3 6] ^fc, **H©r^ y/vy^a— muk* 

[0 0 3 7] #SSWc6t* y /w^yw=3— h»*ft«r8!fb 
^^^>^l^t*. a*M»*li:(IEift*<ott'&t>* 

Tl±, N,N— S>^^T-y >\ N, N-^^^;v-P 
- hyu-f i?^, N, N-i/^^y^-P- b;u-f S/^, N, 
N- C J (t Fn^yxf/V) -P-h/W^i/V, N, N 

fettle wtt6^ia^r*3ft-Cx &in*2m&>±&mfr 

[0 0 3 8] *»«(D7^ y/^a - h«HjS;«5^». 

;^yw<7 7 ^ >m<oM.mt'<y 7 4 ^*nr»*Kc ^ 
[0 0 3 9] *5&OT<^T^ y yvy/W^— l>^3c^^r^' 
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t , WtftSSte 7 y x T v 9 JB * fc ttttlM t SrJSS Lt 
[0 0 4 0] roi^^y/u^-hSSrWi-^^p n D 

is, ^Si-, #3&9J<or* y/W/wa- hbus 
[0042] mm-tzmmmmmn. *w?9M&k 

Mt^^Vli: ^y^W Kn/^-t^f^ h\ y^ 
Ao^/uV h >v<— ^-4f 1M Kft if ^rffi^^T^ID 

[0043] vmvttffiii&b L-as, 

[0 0 4 4] 

[0 0 4 5] l ffltfBK fr*P88*3 «fc 

->T*— M 3 3 588, y * * V fvi/ («TMM 
A^ia-T) 7 8 9^ . 

(^TDBTDLtSt) 1.2ft5, 
5^-4 - ^^V7xy-;i/ (&£>(L'¥(tfc)$k 
^S^if—BHT, gATBHTtgE-T) 4 
6 0 t C*T^ll?^L> 2-fc Ko^rV/n tVi-y 
- h 1 8 1 8$fl3:3 PSBl^tiSTLto ^^t, 7 0t 
CWL, 3l$|igKJS&|£tf\ -f yi/T*— HKiS** 

-T-ieooo^i/^yy^^u^-h (ua-d so 



[004 6] <^(82>»]1 tPia6<05 1/77^ 
ate, #!)~7 h7 >f i/^- TA^U 8 6 

g&, MMA6 8 7S, DBTDL0. 69^, BHT2. 
2 9«*»ll;t, 6 0t*-C»l, ^y^ny^yy 
n-h4 4 5^Sr2D#nn^T?KTUfi f . ^Ot^cJg^ 
-WWHSUSU 5K2-fc: Kn^yif/M^^Jw- 

h 2 7 3*BSr-B*IH^Jt»TUfco 7 5 f C{r# 

4B*BBJKlSSr«!^. >f y ->T*— hKJt**? 9 8 

4,5 0 0W?l/^>^'Jl/-MMJ (ua- 
2) 7 0"%iMMA3 0%*>feftS?B««yttlAK«l«:» 

[0047] <^mm i aj£*h 

COlL^y^^i-, ^yv-HT, MMA6 5»S:lP 

hstt, ^u^v-y 9T9 d f-hZkmmm (ua- 

2) *£triRttftttA* (-&J&092) 2 0Sf$£r*llx., $ 

YK-0 5 2) 0. 5Sfl, '«9:7-f VPy** 5 
4^) 0. 535, N, N-v> (2- t Kd^d fcVW) 
-P-lvK^yO. BHTO. 0 2 5§|J, 

«ir«i (^c4t{L^xig(»)S!. taa« J F — 7 7 — P ) 
o. 3gi5. B^Se^a (H*«*)». rti&45*y— /vl 

5 7 6 5) 0.2^^r^Px., > 9 9 V > V 
mt^fr/tZ* !);u»n-y'^Mtt: (MMA/ 
n-I3MA=6 0/4 0, Tg = 66^ Mw=40, 
0 0 0) l OSlSSrlft^fcSp*., 4tSALfc. *<D'&* 

O*il0 0«fc»Lt % *1-9 V YWyfftfym (0 
^T^n^;v(^e)ffii N ]S,a^T^n^2 0 0) 1 SB, 

6 0-D i oassra^, «i*lt, r^y/vyyv^- 

[0 0 4 8] <»JfeCT2>^-/^-i:bX, MMA 5 
2, 5»4rffll\ It, ^U9>^ 9? V u— 

h*SK*»J (UA-1) Sr^tf3B«?Rlttric» (-frfifcW 

i) i 2. osisiocfct/^^^v^^^ y i — 

(UA-2) «T«trilWffl«lA«k (-&J*«2) 2 0^15^ 

^ V y^Mn-y^/^m^i¥ (MMA/n-BMA=6 
0/40, Tg = 66t, Mw= 1 4,0 0 0) 1 5tft 

[0 0 4 9] <ISM3>^yv-tLt, MMA 7 5 

ffiffil (UA-2) Sr-&t?aHSffl»iS«j (*rit«2) 5^> 

>J^in-7 , f;VM^ (MMA/n-BMA = 
8 0/2 0, Tg = 84t, Mw = 8 0, 0 0 0) 1 0 
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[0 0 5 0] <32JSOT4 >^y^— t LT, MM A 7 0 

mm (UA-i) tr^trSStWtOUAtt 15 
(B*JJ:tfl>u*v^^^ y i — h*«B«#J (UA-2) 

[0 0 5 1 ] <^J6#J5 >^e/^— t It, MM A 6 5 
fi|5*fflv\ SM8*!liL.T, 1>U'^^^^yi/-h*K 
ffiffll (UA- i ) Sr«tfJB«fflliHlritW J ) 1 0 

*9 9VMkTi-?^)Vi&g&1fc (MMA/n-BMA 
= 6 0/4 0, Tg = 66t, Mvv=4 0,0 00) 2 

[0 0 5 2] <HJ6«6 >*/^— i: UT, MM A 6 7 

»*rJBv\ /<9^-f ^!7 2y^^tt«v^ (*) 
i: IT, ^ * * ]) j^m* ^t^/t 9 9 y A'ttn -zf*A> 
^fi^fr (MM A/ n — B MA =6 0/ 4 0, Tg = 6 
6t, Mw=4 0,0 0 0) 2 2S&3rffll^cr 

[0 0 5 3] <Jttt«l > (#) n&Wb UT, 
y /URM 5vt*&* (Tg=10 5<C, Mw = 4 0, 0 
0 0) 1 0«fcJflV*fc£fcK*F±, ^Jifcffll 
XT & ]) /uy/ua — Hft*»«r»fc« 

[0 0 5 4] <Jttt«2 >^y^— £ Lt, MMA2 5 

y — h 2 oa*:teJ:tf*u^ w y — h*3K« 

ft (UA-2) fr£tr^#J*Bjft» 2 ) 1095 

^^J>Wln-^*16* (MMA/n-BMA- 
6 0/4 0, Tg=6 6*U Mw=40,0 0 0) 4 5 

[0 0 5 5] <JtttM3 >^e/-^— i: Its MMA5 0 

maJ:t^2-^^-;^^>>/ur^ y u— h 2 ofts&ffi 

l^oSPiScttK^U'^v^^r^ y hXKffftJ (u 
A — 2 ) &$trasffiftj«ij&4fe (^J*«2) loatffl 

[0 0 5 6] <*ti&#j4 >*y-e — £ Lt, MMA 6 5 
(UA-2) frdtfffMffHIUAWf (-frj*H2) 2 0^ 



?Jyi/Bn-^*I*» (MMA/n-BMA=4 
0/60, Tg=50t, Mw= 6 0,0 0 0) 1 Ogfl 

[0 0 5 7] <JttfcW5 >^*/^ — 4: LT, MMA 4 0 

(UA-l) Sr^t?3e«SiJttfiK4» 5 
W*5J;tf9u*W*T* y hSRSKKAl (UA- 
2) &£tf%ttfflttA4fe («*«2> 4 5«*r«^fcC 

[0 0 5 8] <Jt«09 6 >^-/-v — i It, MMA 6 0 
tflMSJ:^ y U— h 2 OSPSrffl 

V\ jRWftlttkv^ (*) *g*f*fc Lt, > * ? y A 
W) /Mftn -^/Wftffi^f* (MMA/ 
n - BMA= 6 0/4 0, Tg = 66t, Mw=40, 

0 0 0) 2 0ft*fflv>fc^t«^ri, ^«6tS»J 1 £ IHtttc 
[0 0 5 9] <JtttW7>>f y^^/vaftSsKy^^y 1 /^ 

(»Hfe*(»)»> ifia* i *!7^ h # 6 o 5) ty^ 
[0060] <itte^8>^-/wy^^/w»^#y jc^r 

,U (ftPBB&X(flO>k ffifirfisyu— # 17 6) ^^yW 
=3- hi:Ltfflv^c, 
[0 0 6 1] <I¥ffi> 

(*lll«1^5^J:VJt««1^6) «15cm, ffi2 

iSp° D ^.UR-4 3 0) ^i^Lfct, 7^U;^/;P3- 
b»rit»l 0 0^y/>f;w^^^ K (*3£T 

0%) 2^5^11^:, 4-0. 6mmtOi^flC 

(r^^ h^FB(Hc)88, y^^- 
8 8) -e^u, ^?a-cseft*^rry/u3— hstrjgrit 
ufc u »:v^r*, 15x20cm 

0±^^(D^-£3 y^K^ h^VNy h (FlllSi(ft) 
jgpWMC-4 5 0N) *2«c^$ia/c. ^1^% 

^teft^ya^^uriiB (i3^febMfb^x^(tt)M, ift* 

o a a^J-wi^^ ^G-7 5 3 PTW) 1 0 OfHHC^/l^ 
Whw<-*+t>fK (B*»IIB(«c)91, }Su p u^/< 
— / y ^ N) lffPSrinx., nix*r-vy A 

'ft^-Mr-c, acfl-eiaftHU Kit, hJi 

[0 0 6 2] (I5J6W6) 5 OTC^JlNiaSiX^ttaifflA 

Mi-^ffl (ur-4 3 0) fca*Lfc«, r^y/vy 

/us— hfflfiicfeii o OSBlc^vyV/w*— X*c^4 K 
(^JK^nB-CH50) 2^^rtlPx, Cix^O.4 
~0. 6mm(0i*l?IC/^J; ^^^L— ^/V (y-f/ 
-8 8) «J^t^^- bJBSrJBiSL 

fc 0 ?^:V^-C, r<Dy/W=3— J.jgl-jc, 15X20cmcO 
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-X%£<D?a y-f Yy^Y^v Y (MC-4 5 0 
N) & 2 fctfc* ft^"C, rtV/isffim iEM\"4 

B>mm. bsiPd*sy-i o 5) iooffli:^^ 

y')A10 0S5, ^fWT—SJ yo. 2«H5, m- 
^;v7yM>^;w<-tH^ K (B*»Jg(«e) 

ma*-*--*'*— bmt-m) i«a>e>&5E-&«j 

[0 0 6 3] (Jt^W!7-8) sOy-t/l"*—**^ 
K WKy^B-CH50) KHt;iT, * frx-f- >v 
*hw<-aMMNf H <B*»IB(*)*I, jj* 

H:ttM l - 6 cD#^fcmi«K: tt^=- 

[00 6 4] (fFflfi^lfc) £JL±eoj:5KiUT:»fc3lJK« 
l-6*5«ttKH:«*«l-8coFRPifijgB n p tz 

*£*fi:^ 1 43 <fct*£ 2 bfc. **5H:«« 1 ~ 6 lHo 
l^Cf*. aScD^HJigb/c. 
[0 0 6 5]|«tt:^U-^ (17^-8 
8) xr-E0. 2-0.3MPat% 0.4 — 

0. 6mm^a^WcS36UfclS^fllcOJR«4rB«-e 

[0 0 6 6] flMfctt : Sifi-e 1 P*H«fcS*fc^3 — 

[0 0 6 7] p :7y^ : FRP y&J&&<Dn.%i$:BU 

tcJ:g-fij£U y 7*r^ v^siv>^60$r roj , 



[00 6 8] iHfStt OfciRfiH**, fiS) : F R P/jBB 

(mm) -e«iiK»S:tfv\ iooo«(/)«ftfif 

X*(*)«VG-2 0 0 0-C56«*JIJ«U 

ri 0 0 0B*Ffl^C0)fe^x l o 0/%m?tTR=$t]R 
(%) j (D^l^t^ftSU, *K«f9*a*9 0% 
J^±cot>0OSr TOJ , 5 0i2A±9 05SffiC0t(O^ 
IAJ % SO^fficD^colr Ixj bLtz* fell (A E) 

i*, 0*«fex^<«c)SSSE-2 o o o-e&<nmt*m 

[0 0 6 9] : 5 ot<oia*ic i^&Stu 

ti^iSfe**** rxj t L/Co 

[00 70] US: J ISK-5 4 0 0 Klip £-Cft®S 

[0 0 7 1] : *V3l>«^W*»f3i/U3y- 

* i o 6 n o i (T# > h<Dt&mm*^#**sm 

IB) fcflWBU *a-ClB»B«. SftftfirMftU 0. 
5MP a J£JLb<Z> TOJ <t Lfc 0 

[0072] ik»s : r^x^ammp&m-vtf&s 

0 0 g^r3 0 cmCDrsi^^^^T^^:, ^/U=i— hJB(0 
[0 0 7 3] ^fllXtt : AyK^y^-CFRPlSIfp 

U *^$^t>co r©j , 

^iWTSfcco* TOJ , t^*^* rxj t L 

[0 0 74] 
I^i] 
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